Background and Aims: Urinary tract infection (UTI) is a common illness. The spectrum of bacteria causing UTI and their antibiotic sensitivity is not uniform. This study was designed to describe the bacteriological spectrum causing UTI and their antibiotic sensitivity.
Introduction
Urinary tract infection (UTI) is defined as growth of micro-organisms >10 5 cfu/ml in mid-stream urine samples. UTI is the second most common infection through-out the world and it is estimated that worldwide 150 million cases of UTI occur per year. 1, 2 It is common in community and in hospital settings. [3] [4] [5] Escherichia coli (E. coli) is the commonest pathogen through-out the world. [3] [4] [5] [6] [7] [8] Antibiotics are the cornerstone in treating UTI. Bacterial sensitivity to anti-bacterial agents varies in different places and in same place from time to time. Easy availability and non-judicious use of anti-microbial agents have led to increased resistance of common pathogens against commonly used antibiotics. Thus empirical choice of antibiotics in community acquired UTI is not uniform and probably not justified as well. Choice of antibiotic depends on local guidelines, if available. This study was designed to describe the pattern of micro-organisms causing UTI and their antibiotic sensitivity among hospitalized adult patients.
Patients
Hospitalized adult patients with symptoms and clinical diagnosis of UTI were primarily enrolled for study. Those with significant growth of micro-organisms (>10 5 cfu/ ml) from urine cultures were finally included for analysis. Patients with no/insignificant growth of pathogens or growth of candida, catheterized patients and pregnant patients were excluded from the study.
Microbiological testing
Standard clean-catch technique was applied for collection of mid-stream urine. Urine samples were sent to microbiology laboratory in one hour, where it was inoculated in McConkey's and blood agar media within two hours. Those with growth of micro-organisms were further tested for antibiotic sensitivity using standard disc-diffusion methods.
Data collection and statistical analysis
Data were collected in pre-designed pre-tested case record forms. After collecting data, they were checked and entered in to computer. Data were analyzed by using SPSS version 12.0. Results were presented in tables.
Results
Total number of patients was 103, male were 34, female 69 (M:F ratio 1:2). Mean age was 57.5±9.5 (range 19-80) years. Base-line characteristics of the study population are presented in table I. Most (94, 91.3%) of the study population were diabetic. Other common co-morbidities are presented in table II. Fever (93.2%) was the commonest symptom and other features are presented in table III. Eighteen (17.5%) patients had past history of UTI including recurrent UTI in 3 (2.9%) cases. Neutrophilic leukocytosis was common (94.2%). Almost all (86/94, 91.5%) diabetic patients had poor glycaemic control (HbA1c >7%). Cystitis was common (63.1%), followed by pyelonephritis (33%). Bilateral pyelonephritis was present in 3 (2.9%) cases and emphysematous pyelonephritis in 1 case. E. coli (82, 79.6%) was the commonest aetiological agent followed by Klebsiella (10, 9.7%), Citrobacter (4,3.9%), Acinetobacter (2, 1.9%), Enterobacter (2, 1.9%), Enterococcus (2, 1.9%) and Pseudomonas (1, 0.9%). Over half (44/82, 53.7%) of E. coli and Klebsiella (6/10, 60%) were found positive for extended spectrum beta lactamase (ESBL) enzyme. Three (2.9%) cases were complicated by septicaemia and 11 (10.7%) cases by acute kidney injury (AKI). Imipenem, amikacin, gentamycin and nitrofurantoin were among the most common sensitive antibiotics, whereas cefixim, cefuroxime, ciprofloxacin and co-trimoxazole were mostly resistant (table IV & V) . 
*Not all specimens were tested against all antibiotics listed; sen=sensitive; res=resistant; PPC=piperacilin.
Table-V

Antibiotic sensitivity and resistance patterns of less common bacterial isolates
Bacterial Acine-(N=2) Citro-(N=4) Entero-(N=2) Entero-(N=2) Pseudo-(N=1) organism tobac bacter bacter (ESBL) coccus  monas  Antibiotic  sen  res  sen  res  sen  res  sen  res  sen  res  Amikacin  0  2  2  2  0  2  2  0  1  0  Augmantin  0  2  0  4  0  2  0  2  0  1  Cefixime  0  2  2  2  0  2  --1  0  Ceftazidime  --2  2  0  2  --1  0  Ceftriaxone  0  2  2  2  0  2  --0  1  Cefuroxime  --2  2  0  2  --0  1  Ciprofloxacin  --2  2  0  2  2  0  0  1  Colistin  ----2  0  ----Co-trimox  0  2  2  2  0  2  0  2  1  0  Gentamicin  0  2  2  2  0  2  2  0  0  1  Imipenem  2  0  4  0  2  0  --0  1  Mecillinam  --0  4  2  0  --0  1  Netilmicin  2  0  2  2  0  2  2  0  0  1  Nitrofurantoin  --0  4  0  2 
Discussion
Antibiotics remain the mainstay for treating bacterial infections, but increasing and changing resistance pattern of bacteria against antibiotics are prime barrier against infection. In this study we have evaluated the pattern of bacterial pathogens causing UTI and their antibiotic sensitivity in our institute.
Mean age of the study population was over 50 years with females being double than the males. In four different reports from Dhaka, Bangladesh mean age was a bit lower, but females were common sufferers. 3, [9] [10] [11] Diabetes and hypertension were the two most common co-morbidities among our study population and control of blood glucose was poor among diabetics. Saber et all. in their study concluded that diabetes is a risk factor for UTI. 4 E coli was the commonest organism causing UTI in this current study which was consistent with local as well as international reports. [3] [4] [5] [6] [7] [8] [9] 11, 12 Overall bacteriological spectrum was almost similar to other recent studies, but the antibiotic resistant pattern is somewhat different. Increasing resistance to common antimicrobials like cephalosporins, cotrimoxazole and quinolones are becoming evident, but amikacin, imipenem and nitrofurantoin remain sensitive to almost all types of organisms. Similar reports are published in recent literatures from Bangladesh. 3, 9 Thus empirical use of antibiotics for UTI is becoming difficult and unwise. Moreover, increasing number of ESBL positive organisms are being isolated as aetioloical agents for UTI as seen in our study and another two recent studies. 9, 10 This study had some limitations. Limited number of patients were evaluated over a short period of time. It was a hospital-based study and most patients were diabetic; whether similar bacteriology and antibiotic sensitivity pattern occurs in community, among nondiabetics and ambulatory patients are not clear.
From the current study it can be concluded that UTI occurs more commonly among diabetic females with poor glycaemic control. E coli and Klebsiella are the commonest organisms. Amikacin, imipenem and nitrofurantoins remain the most sensitive agents. Urine culture and sensitivity of micro-organisms should be done before prescribing antibiotics, wherever possible.
